Purpose -The purpose of this article is to integrate existing theoretical explanations for innovation diffusion across the disciplines of marketing, innovation and sociology research. Design/methodology/approach -Literature reviews and historical case analysis were used to support an integrative model. Findings -Innovation diffusion is affected by technological, social and learning "conditions" while operating in the contextual "domain" of the individual, community or market/industry. Research limitations/implications -The model is drawn from new product development and marketing theory. Both fields are dominated by the assumption that users adopt new technology to maximise their utility. Also, the model does not integrate the overlapping effects of the different contexts and domains. Practical implications -The article provides a sound model for orienting new product development strategy, since it may reduce the risk of low and slow user adoption of radical innovations due, for instance, to their technological, social, and cognitive differences with former products. A second critical managerial implication is that technological, social and learning conditions clearly have an effect on marketing actions and competitive strategies. Originality/value -The article provides a literature review of resistance to technology adoption through a multidisciplinary lens.
Introduction
One of the least understood areas of innovation diffusion is the non-adoption of new technology (Selwyn, 2003) . In some cases individuals or groups eschew the functionality of technology, regardless of when it was developed (Bruland, 1995) . In others, existing technology users do not chose to purchase categorically similar (price, function, availability) newer products when they become available. Further, some who have used a new technology may later become non-users, given their dissatisfaction with the experience; also known as discontinuance (Kingsley and Anderson, 1998) .
This being said, it must be acknowledged that the majority of research on this topic to date has assumed that for rational or utility maximising consumers eventually new technology will replace old (Davis, 1989; Rogers, 1962, Venkatesh examining the determinants of successful innovation diffusion is both relatively common and, for the most part, internally consistent. For example technology adoption is a popular theme in marketing and new product development (NPD) literature. Conversely, the research examining non-adoption of technology is relatively limited, but better treatments of the subject usually stem from a Sociological perspective.
Many marketing studies have focus on how new technology is perceived by consumers, which is usually tested by their behaviours and reactions to technological innovation (Moore and Benbasat, 1991) and how these may change with time and experience (Kim, 2009) . A common interest here is the analysis of user demographics (e.g. Laukkanen et al., 2007; Lee et al., 2005) such as age, gender, education and so on, to predict technology adoption (e.g. Morris and Venkatesh, 2000) . Similarly, many NPD studies attempt to discover which stages in the development process or features of a new product are most critical to achieving market success and wide adoption (e.g. Henard and Szymanski, 2001; Moreau et al., 2001) . On the other hand, most sociological studies on this subject analyse how technology adoption is affected by the characteristics of society in which potential users are embedded (e.g. Selwyn, 2003; Slowlkowski and Jarratt, 2007) . According to these studies, understanding the relationships between users may be more critical than factors relating to the product itself (Brown and Duguid, 1991; Haggman, 2009) . As Bruland (1995) highlights, resistance to technology is implicitly a study of the "interaction between the technology and its social context".
To integrate these disparate disciplines the review that follows adopts a multilevel investigative approach outlining the context of innovation diffusion. Such an approach also provides the opportunity to generate as large an explanation of the phenomenon as possible. The three types of conditions, and the three types of domains where these conditions may occur, were chosen as they reflect the micro, meso and macro levels of analysis of economic phenomena (Dopfer et al., 2004) . In general, technology adoption is a multidimensional process in which users' behaviours are affected by a wide set of conditions. Learning conditions and the individual domain refer to the micro level of analysis, as they are useful to understand behaviours of a single technology adopter. Social conditions and the community domain refer to the meso level, as they show how relationships between users affect adoption behaviours. Technological conditions and the market/industry domain refer to the macro level, as they are related to the general features of an economic system (e.g. a nation) and are result of the sum of more micro (single users) behaviours. Further, this review assumes new technology adoption is a multidimensional process. This process rests on users evaluation of both hard and soft features (or conditions) of both the substituted technology and the substituting technology. This process of evaluation takes a shape in multiple contextual domains (fields of action and thought).
Domains of adoption
New technology adoption can be said to take place within three domains to due to the threefold nature of most economic phenomena. The market/industry domain is a (macro) domain of new technology adoption. A second (meso) type of dimension relates to the set of relationships shaping the social system in which the potential adopters are located. Finally, individual (micro) dimension is a third level of analysis likely to support the understanding of this process.
Limits to the diffusion of innovation
The critical difference between these domains is the point-of-view undertaken to evaluate and think about new technology adoption. Each point-of-view is particular as it is shaped by a set of specific interests, rules and norms of a given field of action and thought. Each one of these points-of-view thus provides a particular "lens" in order to evaluate positively or negatively a condition (e.g. technological complexity) affecting new technology adoption. For instance, the diffusion of a new technology within an economic system in order to satisfy a specific function (e.g. the use of PC to watch entertainment programmes through web-broadcasting in substitution of television and traditional broadcasting) is considered, evaluated and accepted (or rejected) in three domains at the same time:
(1) In the domain of the industry/market, in which the benefits and costs of change are evaluated according to their impact across a large economic system. For example, how might web broadcasting affect the business of traditional TV channels or behaviours of TV viewers? What technological infrastructures could a country provide to increase utility for users and firms adopting web broadcasting? (2) In the domain of community of users, in which the benefits and costs of change are evaluated according to their impact on social relationships between community members. For example, how web-broadcasting may change power relationships within local politics. Such a process of diffusion thus involves three different fields of thinking and evaluation. Of course, a unique condition may produce divergent and/or similar evaluations across domains. For instance, network externalities are a typical technological condition that significantly affects the adoption and diffusion of an innovation at both individual and industrial level. This construct refers to the utility an individual adopter of an innovation achieves by the increase in total number of adopters in the technological market (Shapiro and Varian, 1999) . Classic examples of how network externalities facilitate the diffusion of a new technology include the telephone, fax or internet. Similarly, technological conditions are critical in the so-called network industries (e.g. broadcasting, personal computing and air transportation). A network industry is a market with the following characteristics: complementarity, compatibility and standards; consumption externalities; switching costs and lock-in; and significant economies of scales in production (Shy, 2001) . The diffusion of an innovation is only possible in this type of industry if specific complementary technological infrastructures (e.g. televisions, personal computers, or airports) are available and work (Shy, 2001) . Similarly, several studies explore the importance of communities of practice for individual learning and innovation adoption (Brown and Duguid, 1991; Wenger, 1998) . A community of practice "defines itself along three dimensions:
(1) What it is about -its joint enterprise as understood and continually renegotiated by its members; EJIM 13,2
(2) How it functions -the relationships of mutual engagement that bind members together into a social entity; (3) What capability it has produced -the shared repertoire of communal resources (routines, sensibilities, artefacts, vocabulary, styles, etc.) that members have developed over time".
Individuals who decide whether or not to adopt a given technology tend to act and exchange information within one or more social communities to which they belong. The adoption of a technological innovation is thus dependent on an individual sense-making process that a potential adopter undertakes every time he recognises that an innovation may satisfy their needs and be socially accepted and awarded by their community. At individual and community domains, users knowledge has an important influence on the market technological change as it mediates individual choice for the adoption of an innovation. Shapiro and Varian in their work on information economy (Shapiro and Varian, 1999) use the concept of switching costs to stress how the extent of knowledge and capabilities of individuals using an existing technology can hamper their adoption of a new technology aimed at substituting the former one due to a "lock-in" constraint. Switching costs are generally defined as the costs that a consumer attracts when they decide to switch to a competitor's product or service. They generate a lock-in effect, arising "whenever users invest in multiple complementary and durable assets specific to a particular information technology system" (Shapiro and Varian, 1999, p. 12) . Conversely, Moreau et al. (2001) highlight that the product class knowledge held by existing users can provide a distinct advantage in understanding the value of the innovativeness of a new product. Therefore, it is no surprise that recent investigations of high technology product introduction suggest the need for producer driven training to be provided (Hänninen and Sandberg, 2006) .
Conditions of adoption
Technological conditions help explain technical and market features of the substituting technology and the substituted product. New products entering into a market are rarely completely new, more often their design arises from other substitutor and complementor technologies or market products (Brandenburger and Nalebuff, 1995) . The availability of complementary technologies positively affects the adoption of new substituting technology (Teece, 1986; Gandal et al., 2000) . For instance, the rate of adoption of USB pen-drives (technological device substituting hard-diskettes) was strongly dependent on the prior diffusion of USB ports in the personal computer market. Similarly, the diffusion of operating systems has historically been correlated with the amount of software available for it to run. For example, most releases of open-source operating systems, such as Ubuntu, comprise compatible free software packages as well.
Given the complex nature of high technology products, most of their developer markets consist of industrial networks. For users, this results in a need to access a greater number of technologies in order to utilise a single product. When this process brings about the presence of an "industry standard", there is usually a reciprocal reduction in the adoption of radical technological innovations within that market. Indeed, an industry standard links together a network of additional Limits to the diffusion of innovation complementary technologies (e.g. CD players, compact discs, and software). This makes it harder for users of an existing technology (and its technological network) to adopt a newer and completely different product satisfying the same needs, as the utilisation of the innovation requires complementary technologies not yet widespread in the market. Furthermore, the technological complexity of an existing and widely adopted product reduces its retire-ability as well. If a complex product is an artefact bridging together more levels of technologies (each one with specific design settings) (Murmann and Frenken, 2006) , then users may find it both risky and expensive to shift to a different technology made by technological subsystems utilising different components. For instance, car drivers often prefer to buy cars with major maintenance support supply chains in their own country, as this makes it cheaper and faster to maintain the car as it ages. This brings about certain user expectations of the success of an emerging technology; thus its network of complementary products will affect its rate of adoption (Gandal, 2002) .
Social conditions explain the cultural and relational specificities (e.g. norms, values, hierarchies) widely shared within the groups or communities to which users belong. For instance, the status that users acquire within their own social group by using a given technology influences their propensity to change it for newer products. From this perspective, if a member of a community of vintage cars installs a modern CD player, other members probably would "disapprove" of this change and consider them, and their car, less worthy of being a community member.
This risk probably might be lower if the adopter was a community opinion leader. This kind of individual plays a critical role in the diffusion of innovations. Opinion leaders are individuals who frequently influence others' orientations toward adopting an innovation (Rogers, 1962) . If the use of a technological innovation is negatively accepted or misunderstood within a community, the rate of its adoption is likely to be slowed too. Firms usually ask for opinion leaders support in order to prevent this risk. A positive appreciation of opinion leaders (if they exist) is critical for expanding the social adoption of technological innovation within their community or market.
However, diffusion of innovation can also be considered a "bandwagon" process developing within a social network and relying on reciprocal contagion between its "peer" nodes (e.g. Abrahamson and Rosenkopf, 1997) . Social contagion is the process by which a person catches an idea or behaviour from another person (Burt and Janicik, 1996) . It is a specific feature of networks and is commonly operationalised through cohesion and structural equivalence, two typical network measures considered as the driving mechanisms of contagion. Medical innovation is a well-known example of how social contagion within a community of users can mediate the dynamics of new product adoption (Coleman et al., 1966) . This being said, studies have also shown how both contagion and personal preferences of doctors are equally critical to orient adoption of innovations in medical communities (Burt, 1987) .
Learning conditions are individual characteristics of a single user. These conditions are likely to affect the acquisition of new competencies and capabilities necessary to use a new technology. However, learning is also a multi-step social process through which an individual (or an organisation) acquires codified information and/or tacit knowledge from its external environment, internalises this new bundle of knowing, and utilises it in order to innovate its actions. Socialisation is a critical phase of this process (March, 1991; Nonaka, 1994) and it depends on the extent of social contagion of the user's community. However, adopters must be able to absorb external knowledge and apply it in order to utilise new technology. Thus, the extent of the single users absorptive capacity (Cohen and Levinthal, 1990) can positively affect their learning of how to use a new technology and make it less difficult to retire an existing one.
Furthermore, the extent of the switching costs that a potential adopter of a new technology has to afford in order to learn how to utilise the new one depends on how much time and effort this individual spent learning how to use the old technology and its features. For instance, a typical advantage of first movers in network industries is their capability to establish a dominant design, which can quickly enter a market, making it harder for competitors to gain market share with alternative products afterwards. A dominant design is a product widely adopted within the corresponding industry and its emergence apparently changes the nature of the market competition (Abernathy and Utterback, 1978) . The main implication of this is the first mover product becomes the Industry Standard its competitors are forced to follow. A similar situation characterises the software industry where Microsoft with its suite (Microsoft Office) was the first mover (1989) in the market segment of office suites, and today it is still the leading design standard between the various office suites. Indeed, Microsoft launched the programme Word 1.0 for Macintosh in 1984 (first year of commercialisation of this computer) before packing it with other applications (as Excel or PowerPoint) into the first Office suite five years later.
Exposing patterns of non-adoption
With grounding in the conditions preceding technology adoption, and with a sound understanding of the contextual domains in which technology is adopted, the literature review thus far provides solid foundations on which to analyse patterns of technology use through a new lens of non-adoption. In this regard, it seems only logical to begin with by far the most often noted driver of technology adoption, technological utility. This being said, it is almost counterintuitive that products would be developed or released to market without superseding the utility of the existing product or technology, but it is not without precedent in recent history. Of course even the most committed technophile would agree that utility is in the eye of the beholder. For example, products developed for our western desire for disposability and speed, such as the microwave-meal, often proven to be of a lower quality than their home or restaurant produced equivalent. Here, utility might be measured positively when time is short, with taste becoming a less important factor. In this instance, most consumers would and do revert to the older technology (oven) or process ("from-scratch") when means or time allow.
Instances of quantitatively poor utility in high-technology development are, by the nature of the process, rare. So given its "green" technological utility, it is reasonable to wonder why advancements in electric engine and battery design have not resulted in the demise of petrol engine automobiles? It is not for lack of "new" technology, of which there is plethora. The significant problem electric cars face is that users construe performance based on the existing effectiveness of the currently available product (Moore and Benbasat, 1991) . From a user perspective even very Limits to the diffusion of innovation poor performing petrol engine cars cost less, drive further, and are cheaper to maintain than the best electric cars. So while it can be assumed that there may come a time when all of the various technologies needed to make electric cars cheap and with respectable range will come, it is important to highlight this is not dependant on developments in electric engine and battery technology alone. Thus older technologies are usually not replaced by newer when the technological complexity of the product category tends to focus evaluations on overall effectiveness (Moreau et al., 2001) rather than the utility of newer features. Another interesting case of simple technological utility not driving consumption occurs in the personal computer (PC) market. Scanning popular technology periodicals (for example Smith, 2007) and national newspapers, Apple all-in-one personal computers are often rated as meeting user needs in key areas more reliably, and with technology ready to use "out of the box", than comparable Windows based PCs. Following either the utility maximising or technological complexity perspectives on technology adoption, Apple could, arguably, become the dominant player in the home computing market. But, one important factor accounting for the 90 percent share held by Wintel (Windows operating system/Intel processing chip based) PCs is the overwhelming advantage in the availability of complementary technology such as business related software, gaming software, peripherals, replacement parts and support available from local technicians. Thus, for non-expert users the utility of PC technology may be limited, but it is greatly extended by the complementarity of its related industrial network (Shy, 2001) . In this case new technology fails to replace older technology when technological complementarity creates higher total utility for existing users than would be gained by adopting the new technology.
Utility, regardless of its nature or source, has never been a complete explanation for the behaviour of humans. In many circumstances it is not utility but the context that determines use of new technology. Selwyn (2003) argues that by far the most extensive research explaining technology non-adoption does so through discourses of user deficiency. In such instances it is the social context; for example deficient material wealth (Krieg, 1995) in poor communities, enforced social demarcation (Chatman, 1996) in the workplace, or authority driven exclusion (Taylor et al., 2003) in the case of sensitive or dangerous technologies, which explains non-adoption far better than utility of the technology in questions.
Undoubtedly though, there are many contexts in which technology is a welcomed addition to social life, for example regardless of a community's wealth, most people have an appreciation and some form of access to recorded music. Nevertheless, for the wealthy audiophile, one who has developed enduring involvement (Richins and Bloch, 1986) , music appreciation also extends to the technology used to recreate the music. The result within the related "hi-fi" market/industry has been a drive to reduce distortion in recording and increase the ability to hear the full range of tones emitted. There are, of course, limiting factors in this reproduction, of which the most important is the change in the characteristics of sound as it is amplified or captured. Many audiophiles share a strong conviction that the amplification and capture process should utilise "tube" technology, so named for vacuum tube circuits. Early research suggested that the preference for such technology is not limited to simple qualitative appreciation for music from tube systems, but that they also have specific and measurable effects on the characteristics of the recorded sounds (Bussey and Haigler, 1981) . In the last 15 years the capability of digital equipment to model and replicate "tube sound" has dramatically increased, effectively wiping out the measurable differences between tube and transistor amplification or capture. So while scientist might reasonably accuse audiophiles of having generated some form of groupthink (Janis, 1972) , it must also be acknowledged that users develop their own patterns for making sense of technology (Seligman, 2006) and that it is this process that forms the grounding for evaluations, not bench science. Accordingly, users of tube technology continue to hold negative stereotypes about digital technologies, many of which stem from weaknesses highlighted during the technology's introduction over 30 years ago. So here it can be argued that, regardless of simple social context, older technologies survive when the social orientations towards the newer technology are negative.
In some cases, though, it is not an excluding social context or a negative social orientation towards technology that results in non-adoption, but rather its social uses. For example, information communication technology (ICT) has supplanted so many other existing technologies, both at home and in the workplace, that it is almost moot to codify the extent of its adoption. Furthermore, in some high technology "corridors" such as Silicone Valley (California, USA) ICT has also become a necessary feature of day-to-day life. However, despite the oft-lauded advantages of such technology, many communities in other high technology corridors, such as Bangalore in India, eschew ICT's social uses, such as dating, food delivery and social networking. The interesting factors being that the knowledge workers of Bangalore are neither cognitively nor materially deficient with regards to ICT. As many of them have trained for many years to work in the ICT industry, it can also be assumed that they do not hold negative stereotypes of the technology. Here, Bruland (1995) argues that non-adoption should rather be seen as a positive part of the social selection process. So, to study the strength of the contagion of a new technology it is also necessary to understand the local cultural characteristics of the intended user groups. In this case older technologies survive when the new technology does not create a strong enough social contagion to displace the community of non-users.
Of course while social factors have in the past resulted in a desire to own a new technology, one key axiom is that the owner will require some level of new learning to enable use. Thus the user, user community or technology provider must negotiate the barrier of knowledge capacity. The ability of a human or groups of humans to learn is, of course, limited (Cohen and Levinthal, 1990 ). Access to learning may be limited in a given community (Miller, 1994) , and in some instances is restricted by the failure of the technology-developing organisation itself (Hänninen and Sandberg, 2006) . While in recent years governments and educators have sought to increase the learning capacity of potential ICT users, Bower and Christensen (1995) argue that many successful innovating organisations fail to recognise the effect that really new technologies will have on existing ICT users. Introducing a radically new product can be made much more difficult if the product requires extensive marketing for consumers to understand that the new product is in the same product class as the old (Brucks, 1985) . This being said, some innovations never fully disperse into their intended market and may never displace established devices. Good examples of this phenomenon are digital input technologies such as voice or handwriting recognition. While there are many good technical rationales supporting the development of such Limits to the diffusion of innovation technology (allowing support for disabled users, speed of use, simulation of natural handwriting etc.) traditional typing surfaces or telephone keypads remain by far the most dispersed and adopted in the ICT market. One straightforward explanation for the relatively low uptake of these newer technologies is that being able to use a keyboard or number pad does not in any way prepare users for "talk-type" microphone systems or "stylus" based handwriting recognition devices. Most such devices require the user to learn the correct input technique. Hänninen and Sandberg (2006) go so far as to suggest that high technology manufacturers should set out a "roadmap" to ensure end users learn enough to be able to use the technology in new high-technology products. Nonetheless, such an educational framework is of little interest to the passive technology user (Alba and Hutchinson, 1987) , and to some extent this explains the continued popularity of a number of notionally out of date technologies. In this instance older technologies survive when existing learning capabilities do not significantly assist in use of the new technology. Nonetheless, many individuals and organisations are more than willing to develop the capability to use a product if the perceived utility (Venkatesh et al., 2003) is high enough. One example of a product providing irresistible utility is a bespoke corporate ICT system. Well-known ICT systems, such as the SABRE ticket booking system first developed for American Airlines by IBM in the 1950s, have created a distinct competitive advantage. In the SABRE case, the advantage generated by an innovative ICT system, and the relatively late uptake of such technology by others, is often attributed to the collapse of several competitors in the market (such as Braniff International Airways). However, such systems represent one of the largest single investments that an organisation can make. These costs arise not only from the development of the software, but also from the installation of appropriate hardware, group specific configurations, user training programs, and ongoing system maintenance. Such investments in learning, management time, and capital expenditure are not made up lightly. So it is quite common for such systems to remain in use when newer technology has long surpassed the older technology's capabilities. Therefore, one final explanation for this continued use of an older technology is the extent to which a new technology requires switching costs (Shapiro and Varian, 1999) higher then the perceived utility gained by its use. In some cases older technologies survive when the learning costs that would be incurred by switching from old to new technology are prohibitively high.
3. An integrative model of non-adoption Our research indicates that in any system of innovation diffusion there are three common players: the (potential) individual user, the community of users (of categorically similar technology) and the innovating industry or market. The players influence and are in turn influenced by three systemic conditions: technological, social and learning. Conditions have an effect at a number of levels, each of which we have identified as a variable associated with adoption/non-adoption. In any systemic instance of product introduction where a player is influenced by a condition resulting in negative feedback (Sterman, 2001 ) the result may be non-adoption. In a systemic instance of product introduction where multiple players and condition interactions result in negative feedback, the result is almost certainly non-adoption. EJIM 13,2 Figure 1 follows the pattern of analysis from the literature review. Starting on the horizontal axis we highlight that technology non-adoption usually takes place within at least one of three domains: that of the individual, a community of individuals or within a marketplace/industry. On the corresponding vertical axis we show how non-adoption may be accounted for by consideration of one or more conditions: Technological, Social structure or Learning. Each of these conditions has at least three, increasingly complex, levels of influence. For example it is much simpler to identify when a technology is of a lower utility to a single customer than it is to know when an entire community favours a product because of the complementarity generated by industry standards. Thus, reading the model from top to bottom, increasingly complex reasons for non-adoption are exposed. Similarly, reading from left to right the context moves further away from individual domains towards those that are bound up in the industry or market as a whole.
Advice on reading the model: reading from the upper left hand text box, then choosing one of the contextual factors boxes, and finally moving across to a chosen domain, it is also possible to read the model as several short summaries of our literature review. For example, a new product development team might wish to understand why a community of users did not accept its newest product. Given data from a marking survey they might find out that users had not been able to find out much about the product from a popular online forum for related technologies. Reading from one line of the model they could surmise:
New technology fails to replace older (or no use of) technology when the capability of users has not created a community of expertise, as can be supported by the research of Aggarwal et al. (1998) and Maryse and Eelko (2008) .
Limitations
While we believe the model provides a much-needed integration of the highly dispersed knowledge on the subject of technology adoption, we must also acknowledge some limitations of our approach. First, much of the work on which we based the model is drawn from NPD and Marketing theory. Both fields are dominated by the assumption that users adopt new technology to maximise their utility. Conversely, the Sociology literature argues that consumers may adopt a new technology, for instance, by following a temporary fashion. In this case the user is not maximising their utility, but rather maximising their social orientation. The resulting conflict of assumptions, means that the model is context dependent rather than generally predictive. Second, the model does not integrate the overlapping effects of the different contexts and domains in which almost all new technology operates. Thus, while each central box explains one important reason for non-adoption it does not explain how this may or may not be related to other reasons. In the tradition of Innovation research this is useful as it provides a sequential system for the consideration of strategic choices, but Sociologists may find such explanations overly simplistic without discussion of the system as a whole.
Finally, we must highlight that our model is based on a comparison of existing theory with historic data on technology non-adoption. We have no direct evidence that the factors discussed in our case examples caused the non-adoption, nor that the originating authors of the research we apply would accept our interpretation of their Limits to the diffusion of innovation 
Conclusions and recommendations
This paper proposes an integrative model aimed at explaining limits to adoption of innovation and non-adoption of new technologies. The model is built on the assumption that individual decision to adopt or reject new technology is affected by several variables. In brief, they can be summarised as:
. the extent to which new technology meets the significant technological, social, and/or learning conditions encouraging its adoption i.e. it is easy to adopt; and . the extent to which new technology is considered useful in the individual domain, community domain and/or industry/market domain; i.e. it is useful.
The main conclusion emerging from our literature review (see Tables I-VI for indexes of the studies reviewed for our model, shown in chronological order) and theoretical model is that firms launching product innovations should consider a broad range of variables in order to maximise their adoption within market. Some of these variables refer directly to the new technology (e.g. price, perceived utility, diffusion rate, technological infrastructures and so on). Other variables affecting adoption are instead "external" to new technology as they related to the characteristics of old technology that innovation should replace. When users evaluate these characteristics as more suitable (for instance, in terms of social orientation, utility, technological complementary and so on) than characteristics of recent innovations, the more product adoption is restrained. This reasoning also highlights the need for academics to study technology adoption through a multidisciplinary lens (a useful starting point is shown in Tables VII-VIII, which show meta-analyses and overview texts in the field, in chronological order). This would increase their understanding of existing phenomena and the likelihood of successful prediction of future innovation success. Two main managerial implications can be drawn. First, this can be a fruitful model for orienting new product development strategy, since it may reduce the risk of low and slow user adoption of radical innovations due, for instance, to their technological, social, and cognitive differences with former products. A second critical managerial implication arises for strategy and marketing boards of high-tech firms. Technological, social and learning conditions clearly have an effect on marketing actions and competitive strategies of this type of organisation. For instance, if some firms perceive users switching costs (or community resistance) for the adoption of a new technology are too high, they should not risk engaging in direct competition with innovation pioneers. Conversely, they could exploit such conditions and seek new opportunities, for instance, by launching products aimed at revitalising a mature technology. Similarly, they could arrange marketing actions (e.g. media campaigns) in order to reinforce the social adoption and utilisation of the old technology within its user community.
These implications also provide the basis for further empirical research. The authors plan to conduct surveys in order to investigate to what extent conditions and domains matter in retiring an old product and accepting a new one. Furthermore, we recommend that others examine the potential interdependencies and regularities between the model variables and domains.
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